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(54) SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To provide a semiconductor device 
incorporated with a diode which requires no life time 
control for shortening an inverse recovery time and 
moreover causes no hindrance for the quality of a 
withstand voltage too. 

CONSTITUTION: In a power switching device, on the 
surface of an N drift region 42 of a first conduction 
type, a barrier metal 51 is formed. Thereby, a Schottky 
junction part is formed. Also, the barrier metal 51 is 
characterized in that it is formed at the position where 
it is opposed to a P well region 43 of a second 
conduction type, which is formed selectively on the 
surface of the N drift region 42. Obtained is an effect 
that there is no necessity of mounting on the outside of 
a semiconductor device a fly-wheel diode for making a 
circulating current caused in the event of an inductive 
load flow. 
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mM!E4] 

[f>jE»MB«] 00 17 
MljEAtt] EM 
[*$iEi*3§>] 

[0 0 17] B 1 ©MOS F ET©i*tt4iftl±B6 
0MOS F £T tmCV&&o -?Ut>*>. y-h«S4 
7IClESJE£Ep2]nf f^^««4 5*<Nl!C5 

5 0*6V- XSH49C: KU-f >B3S*<3S*t& 0 

*;U««4 5(D£6Jil*>H«U MOSFETIit7t 

•So 

[^SSffi]E5] 

[tt2E*HMfS«] oo 20 

[»jE*ai em 



[0 0 2 0] A 'J ^2/^5 11*. ^2(ct^-Td:d 
(c. p+ frx;m«rtltt4 3[cB*ftfc»&Q«lMB« 
(cRrt-fesh/cn&o zcptzih. p +t )i;bfii4 3iN 
K'J? KM&4 2(DPN&&lcffi/W7X*<7^£<h. 
p+ ^x;u«K4 3£:N K'J? h««4 2fl)Sfffi«fcyN 

I*. 

[JHMUE6] 

MlE*ttMfS«] 00 2 8 

[»jE2rft] EM 

[fluE^S*] 

[0 0 2 8] C<7>&. BSCljj^tfc?!^ /{'J***^ 
5 1 i:8«t5*II©V-X»g4 9 SSffilcMt* 

tt tic. fta(D Ku-f >«« so *Kffiic^ja-r* 0 
wc=. vjL2 h^— »»»3y^atMt«a>3£fflW(c 

[m«E7] 

[»ie»»sjs*] ^«b« 

HtjE*ttMtS«] 00 3 4 

Mje**] em 

ttfjEI*!*] 
[0 0 3 4] 

fcifta>7'J-/+-f-^-f- K«»»l+t4M*ft< 
I*. JRl(D*«{*««*^«2©**tt:B^©gSZJi(D 

^ -f ^7 $ -< A*dfflift l -c t +»fcaiHia»raa)fii^-f 

K*rt*LfcKiBJEffl»lc3Bfflprffife*SI(t3Sll* 



[»1K»] *7»HSB2K# 

[MB] ¥/SlO$ (1 9 9 8) 1 1 ^130 



[^H**] »M 3 F4 — 2 6 1 0 6 5 
MS] (1 99 2) 9£ 1 7 B 

[*MKMM ^H«»^*4 — 2 6 1 1 

[digSS^] «IT3-9 1 5 9 

[BBRH*»»)Mt6M 

H01L 29/78 
[F I] 

H01L 29/78 652 L 
655 D 



[»iBB] ¥-f$.8$.2& 1 9 B 
[^ttttlE 1 1 

[»*^ 1 1 &u < <* 1 mmmv&z>& 1 

mum 2 o^sttJi a>#»ft««(cift*HfcB 1 

2 0)#ai<*JI £ Z / < 'J -V * * Jl *><ff2 

[»iE»**a«] was 

[ffijEttMIBfi] 00 12 

[»je^»] «se 

MiEA*] 
[0 0 12] 

SSI*. '>* < t t-W*<S 1 itltife^S 1 <D¥*| 

&mtz(Dm 1 <D^»twa>±fc^ja**ifciB 1 ®^ 

lcaR«i:»«**ifc»2WiO)B 1 0)¥tt{*tti* 



iign^2o#9*iit, irB*2a>¥«{M 

^JB2 0)*»«:«igH=***ifc* 1 0¥SM***rtl=* 
T. ffilB ±«iBrt<PWIE K2(P^»i»Jl(D />a< 

[ffliE^S^S*] 00 15 

[00 1 5] i1l^tJ;5lc, N + Kl/-f>««4 1 
±(CN (&£IM*N- ) KU7h««4 2A**i^ 
C<7) K'J? h««4 2(DiICP + ^x;U««4 3*<J& 

rt**tTL^-5. P + ^x;u««4 31** H2C0¥®m: 

+ ^7x^J^4 3(DS@(C»iN + V-X««4 4A<SR 
MlCfl^StU -0N + V— X«tt4 4 0>«Hfc K«J7 

h««4 2C0aH£^tt**tfcP + ^x;U««4 3<D« 
Hie»fl>««4 5^V*^««fc«:-&. P + * 

x;u««4 3 0>aitt«ita)4i*«(c. /<U-V**A>5 1 
*<e»**lti^. ca>/<u-vy*;u5 1 li. p + ^x 

;U««4 3 0)S«*flliSa)**»(C*5lxTK«J^ h$Iig4 
2 <7>SE(c&M^£ »E«ttflliScDrt»t?P 
+ 0^«4 3fc«fci;N + V— X««4 4(D«HI=» 
MLT^^o ttfe. (El2(CfcLNr. 5 2(£ y— X=3>£ 

g h*--,MMhgfcU. ««^Bir/<U-V^»;U5 1*< 

[^aaiE4] 



(2) 



<mfS¥4— 2 6 1 0 6 5 



[*|IE*tflJSB£] 00 17 

[0017101 OMOS F ETa>^*Wcfia^fiI16 

*;U$UIU 5 0Seiim^L, MOSFETIit^t 
[3M&SSIE5] 

[*fIE*t#LlI@«] 00 2 O 
[fitIEftl£] 

[o o 2 o] /<y -v* £;us 1 f±. H2[rt^fJ:3 
ic, p + ^x;ufetfe^4 3(ca^ttfe»^g)^t^it 
iclSif^tiri^o c<Dtz&b. p + ^x;ufiJgt4 3 <t n 

K'J ? h««4 2rt(C<*tf£^£JI(Ccfc&V-;i/ J f <<> 

y»»i=«fcy. /<y***;u5 1 (DffiEic&irr 

[ffliE»*4|g«] 00 28 
£M 

[0028] C<&&. g)8(C^^-^5l^. /<«J 

5 1 t«ttt*4i©V-xM4 9£«HCU&jjM-* 
^HO) K >«S5 o *«ffii:»«t«. 
Z<7)£5C: LT\ |1(Di3|(DMOSFET*<ib*l 

[#SStifiE7] 
UfiEMftMfi] B^$ig 
miEttMIS] 003 4 

miEnn 

[O O 3 4] 

ggO*i*aJ?b<^->7h? Lfc<t U -Vic <fc£ 

aSMSE*** - £ # * £ - * 0>ifilllttB#IHa>lSl* 



^ -r ? $ -f l v t +»i=3» raai»iaia)jai^w 

[*«»iE 1 1 
miEl4« 

[tt*4l 1 ] < tt-Wi 1 1 
1 

-o>m 1 <D*W*««a>aH(c»«M(c^fiK**tfcJB 1 

mmmom 2 o^tHm* . 

SUES! 2 tf>¥W#JI ir!2 intt* titzK 1 

fIIB^SB^OM5Bm2(D^i»Mmg) / >^< £ tzi 
jjjga gl 2 a>¥9l*JI 4: t&tot <5 > < y * * * 

JjfcSftT fcy a 

4 - 1 ZttWik-t *>*mt*gimo 
[¥1MIjE2] 

[»jE»»*e*] oo 1 2 

[00 12] 

[BiS»at4fc«>fl)*S] C(D^^lc«to^#»tt: 
Mtt. '>fc < ^ 1 »«H-C**« 1 

co>«i<o*wi*««<D«H«ca«wi=^rt**tf= 

*1»«H0>* 2 WIE»2a>*«W*B 



(3) 



S^¥4-2 6 10 6 5 



mtt&w&xomzm 2 a>^awc««q>»ft < t & 

r. mia ±»wrta)Wig K2fl>ip»fmq) ^<i:< fc*.- 
«rc. 2 <a*s<*jg t fgM-r * / < «j * * $uu ji *< 

[«mtjE3] 
[aiE»*ss*] has 
[»ie»jmib*] 00 1 5 

[«jE*ft] 
[AHEM*] 

[0 0 1 5] ID 1 fc^-f <fc3U:. N + KU-f >««4 1 
±|CN (fc^tMiN- ) K'J7 h*«4 2*<Mt£*U 

jStSjh/ci*£. p + 0x;u^4 3(i. i2(?)fi@J: 

+ ^xJMH«4 3CDa@(C(iN + V— X««4 4*<a« 
M::iE*J&£4u v-X««4 4fl)8Bi:K , J7 

hMHi4 2(0S®<l:tS^P + Ox;uMHc4 3C0a 
BiK«0>««4 5#***;u«*fc«:*. P + 0 

x;u««4 3(Da««3ta>**8S(c % /<U-V^«JU5 1 

*<KK**fCi^&o ca>/<y-v**;i/5 1 li* p + »>i 
;na«4 3(03«««jta>**»(=a3^T Ky? mmu 

+ «5x;Hi«4 3fc£t/N + v-x««4 4©Slii:a 
MltMo &*5* ID2fCfct>r. 5 2 fr y— X=a>£ 

[#Mffl|jE4] 

miE»M)8«] has 

[AjE*MMIS«] 00 17 
[»jE*ft] K£ 
[flUEl**] 

[0 0 1 7] B10M0S FET(D**MfcBlftl*H6 
OMOSFETiHCt?**. "fftt?** y-Mg4 

7icjEWE£H]ftrt-*£* ?^^;i/fi«4 5A<NSi:s 

h^4 7 (PEPJ)D^EE£ L glMtWEfelTtr -ra * ^ * 
*;i/««4 5(DSIEJB(±aa*L. MOSFETlit7t 

[3M»fluE5] 

MiE»MB«] 00 20 



[0020] /<y-V**;U5 1 1*. mziz&fjk-f&o 

i= % p + ^x^aart»i<4 3i=B**Lfc»*fl>»^w 

(Cjftlt&jtTL^, dtotzth* P + ^x;l/Mi^4 3 < tN 
P+ <>x;i/$IigU3£N K'J7h<B«4 2©MJ:yN 

^»*ccj:y. /<y-v*$uus 1 (DmrnzRHtrnw^ 

[^SS»IE6] 
[MlEMft«H«] WAS 
[»3E*t*3lB*] 002 8 
[AEfrflfc] l£JE 
[«jEl*lV] 

[002 8] 0 8 (=^£51=:. 

5 1 t8at44MV-XB4 9 £«B(=»A a r« 
turtle. *B<DKU-f >t«5 0S8®ic^rttSo 

£ D gt^ v h^r— tt^»*<^w*gtta>±Bi*Hc 

[3M*«jE7] 

[«HE»*«H«] ma« 

[ffiIE»ft*IS«] 003 4 
[«3E*tt] ££ 

[0 0 3 4] 

»3SE*3!ES3SETrct3&^#^tc5(Dj»lsIttl»IB(Ofil^ 
l£*<yic«fc4i/— ^-xO^JBiSlcfcy. ->a^ K^-— 
»»3&<^8K»ai«(p^fflfttc^ajF3h>ri^a>"e. Sit 



